Results

Morphology
Strain E864-61 forms arthrospores only on the aerial mycelium. The aerial spores develop into thick tufts which contains single spores, longitudinal pairs of spores and chains of three to eight spores.
The spores are sessile or are borne on monopodially branched short sporophores. Single or paired spores branch out secondarily from the spore-chain downward at an angle of ca. 45°C. The mode of sporula:ion is basipetal budding in the hyphal sheath.
The spores are spherical or oval in shape, 0.5-0.7 by 0.5-1.2 im in size, and have a smooth surface.
The arthrospores and spore-chains are shown in Figs. 1, 2 and 3. Occasionally, single aerial hyphae twist from three to ten turns without envelopment of spores.
In the substrate mycelium, spherical or oval translucent capsules (vesicles) are formed which contain single spores or straight chains of two to several spores (Fig. 4 ). In addition, vesicles enveloping irregularly and tightly coiled structures 
Spontaneous Variants
The original strain E864-61 gave rise to spontaneous variants which differ in their ability to form a blue-green spore mass, white aerial mycelium and violet or green pigment. Some of these variants.
also show differences in their antibiotic productivity as well as in the ratio of the Bu-2313 A and Bu- Table 2 . Table 3 .
Physiological Characteristics
The optimal growth temperature for strain E864-61 ranges from 32 C to 42' C, and moderate growth is obtained at 20°C and 48°C. No growth is observed at 55°C. Strain E864-61 is resistant to the Glucose-ammonium salts agar Glycerol latter in its basipetal budding-type sporulation, spore-chain cluster and its lack of madurose in the whole cell hydrolyzate. Sporogenic species of genus Nocardia, i.e. N. mediterranea and N. uniformis subsp. tsuyamanensis, bear some similarities to strain E864-61 in the formation of short spore-chains, the lack of acid production from glucose, fructose and glycerol, the resistance to lysozyme and the sensitivity to sodium chloride. However, strain E864-61 differs from the sporogenic Nocardia species in its basipetal budding, spherical spores, the distinct spore-chain clusters formed on many branched sporophores, fused chains of one to several spores and dense green-blue aerial mycelium. In addition, the sporogenic species of Nocardia bear rod-shaped spores which occur by segmentation of the hyphae, and have the ability to form single spore-chains and rudimentary aerial mycelium of white or pale color.
The above described comparisons of strain E864-61 to several related genera are summarized in Table 6 . On the basis of the described major characteristics of strain E864-61, the strain is considered to be a new species of the genus Microtetraspora and, we propose its designation as Microtetraspora caesia sp. nov. The type strain is No. E864-61 and has been deposited in the American Type Culture Collection with the accession number ATCC 31295.
Discussion
Strain E864-61 shows a unique spore-chain morphology with single or paired spores branching directly from the spore-chain.
The spore observed at the base of branch point is a ghost or abortive spore.
In addition, the branched spores make a characteristic turn toward the base of spore-chain at an angle of 45 degrees.
This unique structure was not observed among the spores of many diverse genera of actinomycetes including the related species, Micropolyspora caesia and Microtetraspora viridis. According to the morphological descriptions for the genus Microtetraspora by THIEMANN et al. 21) , the chains of tetraspores on short sporophores branch from the aerial mycelium at an upward angle of 45', "giving to the sporophores, when examined en masse an appearance reminiscent of an ear of wheat". Since the secondary branching of spores or spore-chains of strain E864-61 forms a downward angle of 45' relative to the sporophore, strain E864-61 is different from Microtetraspora glauca or M. fiusca which forms upward spore-chain branching at an angle of 45'.
Four species of the genus Microtetraspora described by THIEMANN et al. 21 ) and NONOMURA & OI-IARA 10,11) produce chains of tetraspores, on short sporophores.
Strain E864-61 also forms predominantly chains of tetraspores, although single spores and chains of two or six to eight spores are also observed. Secondary branching of single or paired spores are formed usually near the apex of the spore-chains in strain E864-61, and, hence, the arrangement of aerial spores of strain E864-61, as shown in Fig. 1 , appears to be similar to those species of the genus Thermomonospora which form masses of single spores.
In contrast, the microorganisms which produce the acyltetramic acid group of antibiotics, streptolydigin3t and tirandamycin4) have been classified as species of the genus Streptomyces. The producing organism of nocamycin has been reported to be Nocardiopsis syringae22,23). These organisms differ significantly from strain E864-61.
